Abstract-Mobile applications are becoming a necessity for modern-day smartphone users. Along with the rapid growth of technological developments, the number of smartphone users are increasing. For now, smartphone users are currently dominated by teenagers with an average age of 14 to 17, who are currently in high school. Learning activities conducted in schools have been considered well, but there are a few problems, that make obstacles in the implementation of learning activities in the classroom that can be fixed by some technology to support the process, like mobile learning. Mobile learning is an application that applies electronic learning (e-learning) in the mobile device, that application can be used by educators, students, even parents. Good mobile learning should apply all the necessary quality requirements to be able to provide good software quality. Determination of quality requirements performed according to the stage of analysis based on supporting literature and surveys of potential users who will use the application. This research focuses on learning activities in high schools. For the data collection, we get sample user from high schools that exist around the city of Pekanbaru, Indonesia by survey and interview. The data then being analyzed for proposing the quality requirement. The proposed quality requirements can be a good reference in the software quality development for good mobile learning applications.
I. INTRODUCTION
Mobile applications are becoming a necessity for modern-day smartphone users. Along with the rapid growth of technological developments, the number of smartphone users are increasing, so smartphone users are not only from certain circles but have been reached the whole range of age, occupation and social status. For now, smartphone users are currently dominated by teenagers with an average age of 14 to 17, who are currently in high school. In high school, many problems occur in students, because their smartphones are used for inappropriate activities. If smartphone typically utilized for leisure rather than education, then smartphone phones may disrupt learning within academic, so the relationship between smartphone use and academic performance is not really good [1] . Learning activities conducted in schools has been considered well, but there are a few problems, thus making obstacles in the implementation of learning activities in the classroom, such as improper use of technology. To support the process, it is necessary to have a technology that can support that activities, like mobile learning. Mobile learning is an application that applies electronic learning (e-learning) in the mobile device platform that used by educators, students, even parents. Good mobile learning should apply all the necessary quality requirements to be able to provide good software quality. Determination of quality requirements performed according to the stage of analysis based on supporting literature and surveys of potential users who will use the application. This research focuses on high schools that exist around the city of Pekanbaru, Indonesia. Then the proposed quality requirements can be a good reference in the software quality development for good mobile learning applications.
II. CHARACTERISTICS OF MOBILE APPLICATION AND MOBILE LEARNING
This research shows the quality requirements of mobile applications previously proposed by previous researchers. Followed by analyzing the quality requirements for e-learning and mobile learning, so it can be used to design a quality requirement suitable for mobile-based learning applications.
A. Characteristics of Mobile Applications
The mobile application is software that runs on mobile devices, such as PDAs, mobile phones, Tablet PC and Smartphone.
Mobile applications have different characteristics with other types of apps, there are several criteria that make this type more special [2] . Usually the difference is the limitations of the mobile device itself, such as screen size, access mode, power resources and others. These things show that the characteristics of mobile applications can be studied further for use on specific requirements [3] .
Software quality requirement is a collection of characteristics of a software that has been analyzed in accordance with the requirement of the software [3] that was built from various research on mobile application an game topics [4] - [7] . The quality requirements for mobile applications have been proposed by Trisnadoli et al. [8] which is a collection of specific quality requirement for mobile applications.
These quality requirements have been built by finding various aspects that can be an important reference in each mobile application requirement. With the requirement that are interconnected and interrelated, then it was considered good to be used as a reference in designing a software. The proposed quality requirements for mobile applications can be seen in Table I .
B. Characteristics of e-Learning and Mobile Learning
In the Learning Management System (LMS), there are several characteristics obtained from the LMS evaluation
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Learning Application for High School Anggy Trisnadoli and Indah Lestari model by Kim, et al. [9] and educational technology model (ETM) by Almarashdeh et al. [10] . Based on e-learning evaluation model by Kim, et al. [9] , there are seven sub factors that can be characteristic of LMS quality. However only five are associated with LMS products as a form of technology to be evaluated, such as suitability of screen and system design, ease of lecture procedure, interaction flexibility and learner test and control, various communication and test types and user access development. While in educational technology model (ETM) by Almarashdeh, et al. [10] , there are three phases of LMS development, such as system design, system usage and result. Based on these three phases, product-related quality is the phase of system design, in which the quality of the system in LMS is measured from the intrinsic features of LMS technology, including system performance and user interface. So that is usually measured are the response time, usability, availability, reliability, completeness, system flexibility and security, so it can be concluded that, the quality characteristics for e-learning products are Compatibility of screen and system design, Effectiveness in terms of ease of lecture procedure, Response time, Availability, Reliability, Completeness, System flexibility in terms of interaction, test and learner control, and Security in terms of user access.
Indah et al. [11] states that, several factors that influence the success of online learning technology used in blended learning are the characteristics of system quality for blended learning, for example flexibility, where :
1) The forms of virtual communication media are e-mail, online bulletin boards, and online communities, such as groups and blogs. 2) Blended learning should be built according to local, community or organizational needs. 3) There is room for staff to design their own classes against blended learning. In other words the teaching staff has authority over the design of the lectures that he has received. 4) Digital learning materials that can be shareable and reusable, whether it is a text, audio or video. 5) There are features of task completion, quiz and assesment. Currently, e-learning is already running on various platforms. One is in mobile devices, called mobile learning. Mobile learning is a learning media that utilizes information technology and communication. In the concept of learning is Mobile learning brings the benefits of the availability of teaching materials that can be accessed at any time by visualizing interesting material. The term M-Learning or Mobile Learning refers to the use of mobile devices such as PDAs, mobile phones, laptops and information technology devices commonly used in teaching and learning activities [12] .
Characteristics that are important in a mobile learning are [13] :
1) Utilizing the services of electronic technology, between educators and students, among students themselves, or among educators who can communicate with relative ease with no limited by protocol matters. 2) Utilizing the advantages of computer (digital media and computer network) 3) Using self-learning materials that stored on a mobile phone or computer, so it can be accessed by educators and students anytime and anywhere. 4) Utilize the learning schedule, curriculum, learning outcomes relating to education administration that can be viewed at any time on mobile devices. Software quality requirements are obtained based on the analysis of some data collection activities. This activity was conducted in order to gather support in the form of a requirement that comes from many sources.
Data analysis comes from a collection of literature published by several researchers, and then it is combined with surveys of potential application users from high school. in this research, schools that being case study was several high school around the city of Pekanbaru, Indonesia.
The surveys have been conducted on number of respondents. These respondents are teachers who come from various high schools in the city of Pekanbaru. That survey was conducted by forming a questionnaire with an organized distribution.
The data that has been collected and then performed an analysis that shows a very interesting fact. More than 60% of respondents have never used mobile learning applications, even other electronic learning applications in schools where they teach.
It would be a challenge to continue this research. So that in gathering requirements from the users' perspective becomes more difficult and the questionnaire were deemed not good enough to use. However, this does not make the quality requirement for this application cannot be established. As an alternative way to be able to identify the characteristics required, the method used for this activity was changed into an interview.
The organized interviews are conducted to make the data more specific and targeted. After conducting interviews to about 50 respondents, then performed processing of data from the interview. Then we got some list of expected requirements by respondents to make a good mobile learning application. The results can be seen in Fig. 1 below.   Fig. 1 . Result of how mobile learning apps should be by respondents.
Based on Fig. 1 , we can conclude that there are some similar dominant requirements of each aspect. After the results of the highest values were sorted out, the software requirement from the user's perspective was formed, it can be seen in Table II below. Number of researchers have also conducted data collection for quality requirements for mobile learning applications, so these criteria can be used as a good source in building a quality requirement for mobile learning applications.
That criteria were mapped to determine what aspects can be a supporter in the planned quality requirements, and then formed into a list of requirements that can be seen in Table III below. Based on the results of the data collection, we did the mapping and combining the overall list of requirements that have been held. So the software quality requirements that had been created became reference in development of e-learning applications in mobile devices.
The proposed quality requirements for mobile learning applications for high school environments can be seen in Table IV below. The proposed needs for quality shown in Table IV show that almost of those quality requirements can be functional and nonfunctional requirements, which can be categorized into several quality factors, such as Usability, Security, and Flexibility. It shows that these requirements can already be used as a good reference in the development of a mobile learning application for high school.
V. CONCLUSION AND FUTURE WORKS
Based on the results of this research, it can be concluded that the quality requirements for mobile learning applications can be obtained from various methods and sources. The quality requirements for mobile learning applications for high school was already have quality factor of Usability, Security, and Flexibility.
For future research, the proposed quality requirements can be applied in the application development process. Then it can also be tested by using the appropriate quality model for the product, so that later can show better prove, that the proposed quality requirements are good to use.
